[Effects of recurrent audiogenic seizures on hippocampal structure and seizure behavior of P77PMC rats].
To investigate the functional role of hippocampal mossy fiber sprouting in the pathophysiologic mechanism of initiation and propagation of epilepsy. The authors examined hippocampal mossy fiber synaptic reorganization and the changes of hippocampal neurons in P77PMC rats at different stages in the course of recurrent seizures using Timm's method of silver sulfide staining and Nissl staining and observed the effects of recurrent audiogenic seizures (AGSs) on seizure behavior of P77PMC rats. Frequent recurrent AGSs could cause neuronal loss in CA(1) region of hippocampus and hippocampal mossy fiber sprouting got into the inner molecular layer of dentate gyrus in P77PMC rats, and could decrease the latency of IV/V grade of AGSs, increase the durations of AGSs. The mean A of CA(1) region of hippocampus in Nissl staining after 50 times of AGSs was 35.3 +/- 0.8, which was markedly lower than that of the control (44.1 +/- 0.5; F = 333.89, P < 0.001). The mean A of the inner molecular layer of dentate gyrus in Timm's staining after 50 times of AGSs was 49.3 +/- 4.6, which was markedly higher than that of the control (26.8 +/- 1.7; F = 76.83, P < 0.001). After 30 and 50 times of AGSs, the latent periods of IV/V grade of AGSs were 12 +/- 8 (t = 3.805; P < 0.02) and 17 +/- 7 (t = 5.927; P < 0.002) seconds shorter than the initial period of stimulation respectively on average, and the durations of AGSs were 19 +/- 18 (t = 2.644; P < 0.05) and 10 +/- 7 (t = 3.780; P < 0.02) seconds longer. Hippocampal mossy fiber sprouting and neuronal loss not only presents in limbic seizure, but also in AGS, the seizure can be initiated in brainstem but rapidly generalized;in AGS-prone rats, recurrent AGSs can cause mossy fiber synaptic reorganization and neuronal loss in hippocampus, and can also enhance seizure susceptibility of P77PMC rats. In the course of recurrent AGSs, enhanced seizure susceptibility happened before hippocampal mossy fiber sprouting. Their temporal relationships indicate that the anatomical changes may be preceded by functional changes of elevated excitability in the brain.